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Abstract 

Background: The consumption of fresh fruit & vegetable in concentrate form (FVC) have recently become an 
alternative approach to combating excessive renal acid loads often associated with Western Diets. Additionally, 
these FVC's have been purported to induce metabolic alkalosis, which perhaps may enhance the blood buffering 
capacity of an individual. Therefore, the aim of this preliminary study was to profile the acid-base response after 
ingestion of an acute dose of fruit and vegetable extract (Energised Greens™ (EG), Nottingham, UK) and compare 
it to a standard, low dose (0.1 g-kg" 1 ) of sodium bicarbonate (NaHG0 3 ). 

Findings: As part of a randomized, cross over design participants consumed 750 mL of water with either 9 g of 
EG (manufacturer recommendations), 0.1 g-kg" 1 of NaHC0 3 or a placebo (plain flour) in opaque encapsulated pills 
following an overnight fast. Capillary samples were obtained and analyzed every 15 min for a period of 120 min 
following ingestion. Significant interactions (p < 0.01), main effects for condition (p < 0.001) and time (p < 0.001) 
were evident for all acid-base variables (pH, HC0 3 -, BE). Interactions indicated significant elevation in blood alkalosis 
for only the NaHC0 3 condition when compared to both placebo and EG from 15 to 120 minutes. 

Conclusions: Despite previous findings of elevated blood pH following acute mineral supplementation, 
manufacturer recommended doses of EG do not induce any significant changes in acid-base regulation in resting 
males. 



Background 

The practice of manipulating acid-base balance for pur- 
poses of improving performance has been on going for 
nearly a century [1]. However, enhancing blood buffer- 
ing capacity generally requires high acute loads of alka- 
line substances (e.g. sodium bicarbonate (NaHC0 3 ), 
sodium citrate (C 6 H 5 Na 3 0 7 ) or sodium lactate 
(C 3 H 5 Na0 3 )) that generally place a great deal of stress 
on the gastrointestinal (GI) system [2]. The prospective 
negative implications of such a response often push ath- 
letes away from using these supplements. The potential 
for manipulating acid-base balance acutely using alterna- 
tive strategies, such as through the high alkali-forming 
nature of certain food extracts (fruit and vegetables) in 
replace of such buffers is warranted, particularly if the 
claims of improving alkalinity are indeed true [3]. Tradi- 
tionally, fruit and vegetable extracts have been used to 



* Correspondence: J.Siegler@uws.edu.au 

3 School of Biomedical and Health Sciences, University of Western Sydney, 
Penrith, Australia 

Full list of author information is available at the end of the article 

(3 BioMed Central 



provide the body with additional (or supplemental) vita- 
mins and minerals to combat excessive renal acid loads 
often associated with Western Diets. By alkalizing the 
internal milieu, proponents have claimed this approach 
improves gastric motility, digestion and vitamin and 
mineral absorption when compared to the acidic wes- 
tern diet [3-5]. With specific reference to inducing 
metabolic alkalosis, these extracts generally contain high 
levels of ions recognized for their alkalinizing properties 
(e.g. citrate which is ultimately metabolized to bicarbo- 
nate) [5]. However, the extent to which acute or chronic 
consumption of these extracts influences blood alkali- 
nity, and ultimately whether or not the relative shift 
towards metabolic alkalosis substantially alters blood 
buffering capacity, has not been investigated. 

Although the acute effects of fruit and vegetable 
extracts upon blood buffering capacity have not been 
researched per se, recently Konig et al. has investigated 
the effect of acute multi-mineral supplementation upon 
both blood and urine pH [3]. These authors indicated a 
pronounced increase in blood pH three to four hours 
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after supplementation. Other research has documented 
similar increases in urinary pH following three weeks of 
prolonged phytonutrient supplementation [6]. Collec- 
tively, these investigations illustrate the need for further 
comparison between alternative (e.g. fruit & vegetable 
extracts) and traditional (e.g. sodium bicarbonate) strate- 
gies used to induce metabolic alkalosis and enhance buf- 
fering capacity in order to provide insight into the 
potential efficacy for using this supplement in a sporting 
context. Therefore, the aim of this preliminary study 
was to profile the acid-base response after ingestion of a 
manufacturer recommended, acute dose of fruit and 
vegetable extract and compare that to a low, standard 
dose (0.1 g-kg _1 BW) of sodium bicarbonate. The fruit 
and vegetable extract selected for the current study 
(Energised Greens™) was based upon two factors; 1) 
the intent of selecting a commercially available product 
for the purpose of improving the ecological validity of 
the study and 2) the composition of the extract as indi- 
cated by the manufacturer (Table 1) was advertised as 
an alkali http://www.ayurveda4life.co.uk. 

Methods 

Eight apparently healthy, recreationally trained males 
(Age: 23 ± 2 yr; Height: 180.1 ± 6.2 cm; Weight: 76.9 ± 
7.2 kg) volunteered to participate in the study. All parti- 
cipants refrained from supplementation of all kinds (i.e., 
vitamins, ergogenic aids, anti-inflammatory medications, 
etc.) during the testing period. Before participation each 
subject gave written informed consent. The study was 
approved by the Departmental Human Ethics Commit- 
tee following the principles outlined in the Declaration 
of Helsinki. 

Experimental Protocol 

Prior to reporting to the laboratory, participants were 
asked to refrain from performing intense physical activ- 
ity or consuming either caffeine or alcohol for a 



minimum of 24 hours prior to the trial and to maintain 
the same habitual routine for all trials. Each participant 
completed three trials as part of a randomized, cross- 
over design with a minimum of three days washout per- 
iod between trials [7]. Participants reported to the 
laboratory at 0900 each trial day after an overnight (12 
hr) fast. After quietly resting in an inclined-supine posi- 
tion for 15 min, an initial pre-ingestion capillary blood 
sample (95 was obtained from an index finger and 
immediately analyzed for acid-base balance (ABL800 
Basic analyzer, Radiometer, West Sussex, UK). Subse- 
quently, the participants consumed 750 mL of water 
with either 9 g of fruit and vegetable concentrate (man- 
ufacturer recommendations from Energised Greens™ 
(EG), Nottingham, UK (Table 1)), 0.1 g-kg" 1 of NaHCO s - 
(B) or a placebo (P) (plain flour) in opaque encapsulated 
pills within a 15 min period. 

Once the 15 min ingestion period had completed, 
capillary samples were obtained and analyzed every 15 
min thereafter for a period of 120 min. During this 
time, participants were also asked to rate any gastroin- 
testinal (GI) discomfort they were experiencing using a 
visual analog scale (VAS). The VAS questionnaire has 
been used previously in the metabolic alkalosis literature 
[8], and is a commonly accepted tool for documenting 
subjective pain perception and discomfort [9]. 

Statistical Analysis 

All statistical analyses were completed using Statistica 
Software™ (Tulsa, OK) and GraphPad Prism 5.0™ (San 
Diego, CA). A two-way analysis of variance (ANOVA) 
with repeated measures (condition x time) were used to 
analyze differences in blood acid-base balance (pH, 
HC0 3 , BE). GI discomfort (incidence & severity) data 
for each trial were analyzed using one-way ANOVA 
with repeated measures. Tukeys honestly significant dif- 
ference (HSD) was performed in the event of a signifi- 
cant F ratio. Two-tailed statistical significance was 



Table 1 Energised Greens™ composition provided on manufacturer's label 



Ingredients 


Per Dose (9 g) 


13:1 extract organic whole leaf 13:1 barley grass 


4220 mg 


Fruits and Greens {concentrate 100:1 extract from 27 different fruit and vegetables) 


1150 mg 


Chlorella {containing 30 mg-g Chlorophyll) 


300 mg 


Spirulina 


700 mg 


Enzyme Complex {Fermented Rice) 


40 mg 


Fibre Complex {apple fibre, apple pectin, microironized wheat germ, wheat bran and acacia fibre) 


2000 mg 


Lactospore culture {probiotic stomach acid resistant culture) 


90 mg/1.49 billion 


Policosanol Complex 


40 mg 


Acerola extract {with 50% vitamin Q 


150 mg 


Green tea extract {40% catechins) 


70 mg 


Natural fruit-based aromas 


240 mg 
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accepted at p < 0.05. When significant differences are 
stated, the mean difference plus the 95% confidence 
interval (CI) of the mean difference are provided [10]. 

Results 

Acid-Base Balance 

There were significant interactions (p < 0.01) and main 
effects for condition (p < 0.001) and time (p < 0.001) for 
all acid-base variables (pH, HC0 3 , & BE). Decomposi- 
tion of the interactions indicated significant elevation in 
blood alkalosis for only the B condition when compared 
to both P and EG from 15 to 120 min during the inges- 
tion period (Figure 1). Across this time frame, mean dif- 
ferences between pH for the B and EG trials were 0.013 
(smallest) to 0.045 (largest) with 95%CI ranging between 
0.01 to 0.07. This distribution was similar between the B 
and P trials (mean difference between 0.010 (smallest) 
to 0.040 (largest) with 95%CI ranging between 0.01 and 
0.06). Following this profile, HC0 3 - changes between B 
and EG trials ranged from the smallest mean difference 
of 1.6 mmol-L" 1 to the largest of 4.3 mmol-L" 1 (95%CI 
between 0.01 to 5.98 mmol-L" 1 ), while B and P trials fol- 
lowed a similar pattern (smallest mean difference = 1.3 
mmol-L" 1 ; largest mean difference = 4.2 mmol-L" 1 ; 95% 
CI between 0.4 to 5.9 mmol-L" 1 ). Finally, base excess 
changes between the B and EG trials ranged from the 
smallest mean difference of 3.8 meq-L" 1 to the largest of 
4.6 meq-L" 1 (95%CI between 0.13 to 6.24 meq-L" 1 ), while 
B and P trials again were similar (smallest mean differ- 
ence = 2.4 rneq-L -1 ; largest mean difference = 3.9 meq-L" 
95%CI between 0.7 to 5.5 meq-L" 1 ). 

Gl Discomfort 

A large degree of intra-subject variability was evident in 
both the incidence and severity of GI discomfort (Figure 
2). There were no significant interactions (p > 0.98) or 
main effects for condition (p > 0.80) or time (p > 0.57) 
for either incidence or severity. 

Conclusions 

The aim of the current investigation was to profile the 
differences in acid-base response following both acute 
fruit and vegetable extract (EG) consumption and a 
standard, low dose of sodium bicarbonate. Our findings 
suggest that acute EG supplementation only induces 
minimal blood alkalosis (Figure 1). Furthermore, these 
negligible acid-base alterations are not comparable to 
other acute alkalosis ingestion protocols (such as 
sodium bicarbonate ingestion), and therefore would pre- 
sumably not provide additional buffering capacity during 
exercising conditions. 

Our lack of an acute alkalotic shift in acid-base bal- 
ance contrasts with other recently published work by 
Konig and colleagues [3]. These researchers presented 
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Figure 1 Represented are the acid-base responses for Energised 
Greens™ (9 g) (EG), 0.1 gkg _1 BW sodium bicarbonate (NaHC0 3 ) 
or flour placebo (Placebo) conditions over 120 min post 
ingestion. For all three acid-base variables, only the NaHC0 3 condition 
resulted in significant elevation (*) in blood alkalosis between 15 and 
120 min (p < 0.01) when compared to both Placebo and EG. 



significant increases in both blood and urine pH follow- 
ing acute multi-mineral supplementation in both males 
and females. The discrepancy between studies may illus- 
trate the large variation between manufacturer 
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Figure 2 Represented in the following figure are mean ± SD 
scores for both incidence and severity of symptoms over 120 
minutes after ingestion of either Energised Greens™ (9 g) (EG), 
0.1 g kg _1 BW sodium bicarbonate (NaHC0 3 ) or flour placebo 
(Placebo) 



Although our standard dose was on the low end of 
NaHC0 3 doses [1,7], we felt that for a preliminary study 
this would be sufficient for comparison with the EG 
condition. Similar to other reports [2,8], we observed a 
large degree of variability between individuals for inci- 
dence and severity of symptoms between conditions 
(Figure 2). We acknowledge that this observation is 
based on a 0.1 g-kg 1 and not a 0.3 g-kg 1 NaHC0 3 load, 
and that the GI distress reported in other studies in all 
likelihood resulted from the higher overall load of 
NaHC0 3 . However, we believe that future studies obser- 
ving the chronic ingestion of EG do not need to con- 
sider GI distress in their methodologies. 

In conclusion, acute ingestion of Energised Greens™ 
has only minor affects on blood acid-base regulation at 
rest and at 9 g would not induce sufficient changes in 
blood buffering capacity. Further research is warranted 
to investigate the potential chronic or dosage related 
loading effects of this product and other fruit and vege- 
table extracts upon blood acid-base regulation. 
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recommendations on dosage administration levels and 
supplement contents (Table 1), as high concentrations 
of potassium contained within such supplements has 
shown to effect acid-base regulation to varying degrees 
[4]. Despite the high concentrations of metabolizing 
anions in fruits and vegetables in general and their pur- 
ported role in absorption of H + [3], EG may not contain 
sufficient levels of pro-alkalizing nutrients to enhance 
blood-buffering capacity after a single ingestion [3,6]. 

As previously addressed, inducing acute increases in 
blood buffering capacity for performance enhancement 
via exogenous buffer ingestion often results in increased 
gastrointestinal (GI) distress [2,7]. An underlying aim of 
the current report was to not only use the NaHC0 3 
condition to compare acute blood buffering changes, 
but also to address the potential side-effect issue. 



Received: 2 August 201 1 Accepted: 12 October 201 1 
Published: 12 October 2011 



References 

1. McNaughton LR, Siegler J, Midgley A: Ergogenic effects of sodium 
bicarbonate. Curr Sports Med Rep 2008 7:230-236. 

2. Carr AJ, Slater GJ, Gore CJ, Dawson B, Burke LM: Effect of sodium 
bicarbonate on [HC0 3 ], pH, and gastrointestinal symptoms. Int J Sport 
Nutr Exerc Metob 201 1, 21:189-194. 

3. Konig D, Muser K, Dickhuth HH, Berg A, Deibert P: Effect of a supplement 
rich in alkaline minerals on acid-base balance in humans. Nutr J 2009, 
8:23-30. 

4. Adevia MM, Souto G: Diet-induced metabolic acidosis. Clin Nutr 201 1, 

30:416-21. 

5. Minich DM: Acid-alkaline balance: role in chronic disease and 
detoxification. Altern Ther Health M 2007, 13(4):62-65. 

6. Berardi JM, Logan AC, Rao AV: Plant based dietary supplement increases 
urinary pH. J Int Soc Sports Nutr 2008, 5:20-27. 

7. Siegler JC, Midgley AW, Polman RC, Lever R: Effects of various sodium 
bicarbonate loading protocols on the time-dependent extracellular 
buffering profile. J Strength Cond Res 2010, 24(9):255 1-2557. 



Turner et al. Journal of the International Society of Sports Nutrition 201 1, 8:14 
http://www.jissn.eom/content/8/1 /1 4 



Page 5 of 5 



8. Cameron SL, McLay-Cooke RT, Brown RC, Gray AR, Fairbairn KA: Increased 
blood pH but not performance with sodium bicarbonate 
supplementation in elite rugby union players. Int Sport Nutr Exerc Metob 

2010, 20(4)307-21 . 

9. Price DP, McGrath PA, Rafil A, Buckingham B: The validation of visual 
analogue scales as ratio scale measures for chronic and experimental 
pain. Pain 1983, 17(1):45-56. 

10. Hopkins WG, Batterham AM, Marshall SW: Progressive statistics. 

Sportscience 2009, 1 3:55-70. 



doi:1 0.1 186/1 550-2783-8-1 4 

Cite this article as: Turner et al:. The effects of Energised Greens™™ 
upon blood acid-base balance during resting conditions. Journal of the 
International Society of Sports Nutrition 201 1 8:14. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 

Submit your manuscript at (^\ RinMfid r pnt ^\ 

www.biomedcentral.com/submit Blomea ^ enirai 



